The Philippines is an agricultural country highly dependent on water buffalos/carabaos and beef cattle, which are bred and used as work animals and forms of transport. In 1898, American colonial officials, observing the poor health conditions of these animals, noted that many were stricken with infectious contagions. Their death due to communicable animal contagions or epizootics alarmed these officials. Because of this agricultural problem, officials made the control of animal diseases a major focus of colonial policy in the Philippines. Solutions to this problem included the creation of the Bureau of Agriculture and the Bureau of Animal Industry, the establishment of the University of the Philippines College of Veterinary Science, and the implementation of anti-rinderpest serum inoculation, animal quarantine, and anti-rinderpest vaccination. This article analyses the historical development of these government and academic institutions, and examines their important contributions to the development of Philippine environmental and veterinary history. As well, it investigates the significance of other colonial policies implemented by the Americans and how they affected the campaign against animal contagions. Using David Arnold's concept of tropicality, I will also examine how the Americans successfully conquered a particular aspect of the tropical environment-the animal disease problem in the Philippines.
Introduction
In 1968, American jurist Charles Burke Elliott wrote in The Philippines to the End of the Commission Government that 'a most serious problem has been the saving of the lives of the draft and other domestic animals from death by diseases'. While in that country, Justice Elliott, Supreme Court Justice in the Philippines from 1909 to 1912, witnessed the death of domestic carabaos, beef cattle, and horses due to the spread of infectious animal contagions.
1 Elliott suggests that it was 'increasingly important to restock the islands with the draft animals with which the Filipinos are accustomed'. The problem of animal disease haunted the American colonial government following its annexation of the islands in 1898. The agricultural sector of the former Spanish colony was paralysed with the death of thousands of domestic carabaos and cattle throughout the islands due to rinderpest. Considered as an agricultural crisis, the death of domestic animals caused by rinderpest left much farmland and many rice fields untilled.
As the new colonial master of the Philippine archipelago from 1898 to 1946 (Map 1), the United States acted swiftly and urgently to address the crisis in order to save the thousands of domestic animals affected by infectious contagions. Just like their Spanish colonial predecessors, the American colonial government implemented various policies directed towards the protection of carabaos and cattle against epizootics through the application of modern veterinary medical practices. These actions uphold what Greg Bankoff considers to be Western colonisers' 'growing conviction as to the efficacy of their own ability to control the natural world'. 3 According to David Arnold, Westerners regarded colonies like the Philippines as having 'a hostile and deleterious environment'. 4 The sense of otherness of the West towards the tropical environment and its 'adverse representations of nature' in the colonies not only included the tropical climate and flora but also encompassed its animal life. 5 This paper examines how the introduction and development of veterinary science in the Philippines during the American colonial period discloses 'the role of the colonial state as an instigator and active participant in the dissemination and application of scientific knowledge to the imperial venture'. 6 Colonial belief in the power of 'modern science', particularly the scientific control of animal diseases through modern veterinary practices, offered a way of re-examining the tropical environment during the nineteenth and even in the early twentieth century as both physical and conceptual spaces. 7 The development of Philippine veterinary science under the Americans proved how the new colonisers, just like their Spanish predecessors, could demonstrate their supremacy over nature and at the same time reduce the country's tropical environment to a new conceptual and physical territory 'over which they could gain mastery and exercise dominion'. 8 The legacy of the changes and scientific developments in veterinary science introduced by the USA into the Philippines remain. The tropicality discourse and the development of Philippine veterinary science during the American period
For David Arnold, the tropics are 'a Western way of defining something culturally and politically alien, as well as environmentally distinctive, from Europe and other parts of the temperate zone'. 9 He argues that Westerners attached a sense of 'otherness' to 'warm countries and tropical places' like the Philippines. These differences were not only evident in colonial descriptions of indigenous societies and cultures, but were also 'reflected in accounts of plants, animals, climate and topography … particularized through discussion of disease'. 10 In the Philippines, American doctors and veterinary experts viewed the domestic bovine and equine animals, just like their human counterparts, as environmentally alien and so both human and animal contagions were viewed as tropical diseases that were considered distinct compared to those in the 'milder and more temperate lands'.
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Tropical diseases, whether human or animal, were 'in many respects … widely different from the diseases of temperate climates'. 12 Arnold notes that because of this condition, 'special knowledge was needed for their diagnosis and successful treatment'. 13 He believes that tropical diseases led to 'scientific developments, especially the creation of medical specialization in the diseases of "warm climates" '. 14 In this regard, I seek to explain how the study of animal contagions in the Philippines led to the development of a specialised medical field in the colony-Philippine veterinary science.
In the process of developing scientific solutions to control the spread of animal contagions in the colony, the Philippines was converted into a tropical laboratory intended 'for experiments in disease eradication ' . 15 This new trend of disease eradication focused on investigation of the symptoms of a disease and the performance of laboratory experiments in order to control and eventually eradicate the contagion. The Americans converted the Philippines into what might be described as a tropical laboratory to control and eradicate the spread of various infectious animal contagions that struck the country in the nineteenth and twentieth centuries. As a tropical laboratory for the control and cure of contagions, the Philippines became an important site for American surgeons, doctors, and veterinary experts to conduct medical research and numerous experiments so that they could determine and understand the etiology of the different animal contagions that infected both the Filipinos and their domestic animals. They also used both the Filipinos and their work animals as laboratory subjects to test various vaccines and sera against the contagions and eventually develop an effective form of cure and treatment against the diseases.
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Carabaos and beef cattle in the Philippines
The Philippine archipelago has fertile lands, rich mineral deposits, and lush vegetation that supports diverse animal life. Part of the diverse animal life in this tropical island country are the domestic carabaos and cattle that serve as draft animals, and which are the backbone of the Philippine agricultural economy because of their important role in rice farming. 17 In the past and until the present time, Filipino farmers utilised them as beasts of burden in lowland rice-farming provinces, including Pangasinan, Pampanga, Bulacan, Nueva Ecija, Albay, Morong (now Rizal Province), Laguna, Masbate, Mindoro, and Zambales in Luzon; Cebu, Iloilo, and Negros in the Visayas region; and Misamis and Cotabato in Mindanao.
The carabao (Bubalus Bubalis Carabanesis) or water buffalo ('kalabaw' in the Tagalog language) has been described as 'an ungainly quadruped domestic animal, with well-formed, evenly set, and symmetrical spreading horns, black or brown with very scarce body hair … a large, arched and rough set of horns and a comparatively small head'. 18 In Hugo Miller's Principle of Economics Applied to the Philippines, he asserts that the carabao is the most important animal for farmers because 'it performs nearly ninety percent of agricultural and transportation work'. Carabaos are utilised 'in preparing the land for planting, in cultivating and in transporting crops to the market'. 19 No wonder the farmer considered them to be so precious that they were housed 'in a comfortable area under his nipa hut and cared for like it was a member of the family'. Compared with other draft animals, the carabao, notes D. F. Doeppers, is 'the animal best suited for work in muddy swampy environments and which thrives on poor quality browse'. 21 The horse, on the other hand, was not utilised as a farm animal in the same way as the carabao because its 'physique and kinetics rendered it unsuitable for employment in the mud of rice paddies'.
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The importance of the carabao is reflected in its value. 
Epizootics in the colonial Philippines
The spread of infectious animal contagions or epizootics was a problem that had been noted by colonial officials in Southeast and South Asia since at least the 1600s, and which later affected other colonies in Africa and India. 28 The Dutch East India Company (VOC) reported cases of epizootic attack among the buffaloes in Sri Lanka as far back as 1647, 1661, 1665, and 1669. In Thailand, VOC writers also mentioned in their reports the decimation of cattle and horses due to epizootics in 1729 and 1732 respectively. Peter Boomgaard concludes that 'throughout the period 1600-1850 epizootics among buffalo were more frequent than cattle epidemics' in Indonesia. 29 In Java, for example, Thomas Stamford Raffles witnessed how 'Buffaloes … are subject to an epidemic disease' that 'prevails throughout the whole Island, and generally re-appears after an interval of three, four, or five years: it makes great ravages in the stock of the peasantry'. 30 Raffles was referring to the devastating attacks of cattle plague or rinderpest that were also later recorded in the island of Java from 1878 to 1881.
The animal disease problem experienced by the indigenous population in Indonesia, Thailand, Sri Lanka, and South Africa was also present in the Philippines. The attack of infectious animal contagions, or epizootics, among livestock was a problem for the American colonial government because the Philippines was an agricultural country that was highly dependent on the use of carabaos and cattle as draft animals and food. Colonial reports recorded how the contagions killed thousands of domestic carabaos and beef cattle throughout the country. Primary sources and records from the Bureau of Agriculture mention the prevalence of bovine anthrax, foot-and-mouth disease, and even haemorrhagic septicaemia as examples of the epizootics that attacked domestic bovine livestock in the country. 31 But it must be noted that special attention was given by both the Spanish and the American colonial governments to 28 rinderpest, a highly communicable and fatal animal contagion, because of its degree of infectiousness and impact on the country's carabao and beef cattle population.
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Rinderpest infects both carabaos and beef cattle and is caused by the rinderpest virus (Paramyxoviridae, genus Morbillivirus), which is found in the blood, faeces, urine, saliva, tears, milk, and various organs of an animal suffering from the disease. 33 Rinderpest can be transmitted directly from an infected animal to healthy stock through close contact. It can also be transmitted to a healthy animal through direct contact with an infected animal's urine, faeces, saliva, blood, tears, and mucus. An animal that suffers from the contagion initially shows dejection, loss of appetite, and signs of fatigue. After these symptoms, its belly swells and the animal develops a cough, dry muzzle, diarrhoea, and agitated respiration. In the disease's final stages, 'the animal [ The contagion was introduced into the Philippines in the 1880s when the Spanish Government imported carabaos and cattle from Indo-China, intended for breeding purposes. 35 When rinderpest was introduced into the country, the Spanish Government was unaware of the pathology of the disease. As a result, isolation measures on imported cattle and carabaos infected with rinderpest from Hong Kong, Hoihau (China), and Indo-China were never implemented. It is estimated that thousands of imported cattle and carabaos infected with the disease were sold and shipped monthly to different provinces in the country. As a consequence, the disease spread rapidly and infected the native stock of bovine animals. to navigate the province's rivers. 37 Experts estimate that the mortality rate was as high as 90 per cent of the total number of bovine animals in the Philippines. Researcher Ken De Bevoise explains that the impact of rinderpest in the Philippines was great because the native carabao had a very weak resistance to the disease. Since the native stock was never infected by the disease prior to the 1880s, the first rinderpest attack had a high mortality rate.
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During the early 1900s, rinderpest continued to spread and create fear among Filipino farmers and American colonial officials alike. In 1900-01, American military authorities estimated that many provinces lost between 50 and 60 per cent of their carabaos and cattle due to this highly infectious animal contagion. 39 For example, the 1903 census shows that 629,176 carabaos and cattle succumbed to rinderpest. Most deaths were recorded in the Visayas and Mindanao provinces because the plague had already killed thousands of draft animals in Luzon during a previous outbreak of the contagion.
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Spanish and then American colonial officials established government agencies to lead the campaign against animal contagions. The Spanish Government tried to control the contagion by professionalising veterinary practice in the Philippines during the latter part of the nineteenth century. The American colonial government created a government agency, namely, the Bureau of Agriculture (later, the Bureau of Animal Industry), to lead and supervise the campaign against epizootics. The Americans also opened an academic institution that became the first veterinary college in Southeast Asia, and implemented a number of policies to control and eradicate the contagions.
Colonial imperatives for the introduction of veterinary science in the Philippines
The desire to improve the health of domestic animals in the Philippines during the nineteenth century led to the application of the Lamarckian principle of acclimatisation that colonial administrators used as a means to establish 'human mastery not only over inanimate but also over animate nature'. 41 Bankoff writes that 'animals, especially domesticated animals, were represented as locomotoras vivientes-living machines or engines susceptible to improvement through breeding'. 42 Aside from animal breeding, improving these 'living machines' was also achieved through the application of modern veterinary science. Later American colonial officials, particularly colonial scientists, believed that through the proper application of colonial science and scientific knowledge, 'humanity could manipulate nature to compensate for any defect of function or pernicious effect of environment'. The pernicious effects of the hot and humid tropical environment of the Philippines on domestic animals became apparent when carabaos and beef cattle became susceptible to bacterial or viral contagions brought about by conditions in the tropics. 43 The Spanish coloniser's scientific endeavours and achievements have been criticised as 'backward, irrational, and decadent, akin to the Medieval'.
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As Bankoff argues, this 'black myth' or leyenda negra was propagated by American colonial officials to differentiate their scientific advances from those of their Spanish predecessors. However, records reveal, according to Bankoff, that the 'Spanish colonial official, foreign naturalist, and the missionary father were as well versed in the science of their day as geographical location and international communications permitted'. 45 But despite their significant scientific contributions to the domains of meteorology, forestry, and botany, not much had been done by the Spaniards to significantly address the animal disease problem in the Philippines.
Veterinary work in the Spanish colonial Philippines started only in the latter part of the nineteenth century. In 1828, a royal decree ordered the appointment of a veterinarian for the Philippines. 46 This position was created in response to the raising of a regiment of the Spanish cavalry, called the 'dragoons of Luzon'. Initially, the decree called for the appointment of only one veterinarian. However, in 1843 another veterinary position was opened, also through a royal decree. The position of mariscales or government veterinarian, though, was not taken by a graduate of a veterinary course. Any Spaniard who passed the regular veterinary examination board was eligible to be appointed as mariscales. The rules of appointment became stricter after the Royal Decree of 19 August 1847 revised the veterinary course in Spain. Henceforth, only graduates in veterinary medicine were eligible for appointment as veterinarians. Those who already practised the profession prior to 1847 were given three years to finish 
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The Spanish Veterinary Corps was the principal agency tasked with controlling animal diseases in the Philippines. It was mandated to preserve the health of animals in the Spanish army. It was also duty-bound to treat animal contagions, conduct meat inspection in the matadero or slaughterhouse of Manila, and serve as sanitary police. In addition, it was tasked with training cavalry animals. 48 The army veterinarians' knowledge of animal science was put to the test when the great rinderpest epidemic killed 90 per cent of the carabao and cattle population in the Philippines during the late 1880s. 49 The high mortality of bovine animals due to the plague alarmed the Spanish Government. As a response to the problem, Spanish veterinary officials informed people about the necessary treatment against the disease. Announcements made by the government recommended the use of purgatives as a cure and the cleaning of premises where an animal died as a preventive measure. 50 Bankoff argues that even though the Spaniards professionalised scientific knowledge and elevated veterinary science to a specialised discipline in the Philippines during the nineteenth century, veterinary medicine and care of domestic animals 'came a poor second to questions of interhuman competition despite the establishment of a policia sanitaria', which was responsible for the maintenance of animal health conditions. 51 Bankoff concludes that the decline of Spanish scientific knowledge and expertise, including veterinary science, can be attributed to the Spanish Government's failure 'to survive the transition to modernity as well, neither as a model nor in knowledge production'. Rinderpest, a highly contagious and very destructive disease of horned cattle, was introduced in 1888 and spread like fire in prairie grass. No real effort was made to check it prior to the American occupation, and it caused enormous losses, both directly by killing large numbers of beef cattle and indirectly by depriving farmers of draft animals. 56 Worcester's observations of the epidemic diseases that struck domestic animals in the Philippines crystalised America's responsibility to control the tropical environment of the Philippines, through the control and eradication of the animal contagions that were killing off carabaos and cattle.
The development of Philippine veterinary science under the star-spangled banner As the United States started its campaign against animal contagions, its primary concern was to establish 'a more comprehensive institutional and legal structure with which to tackle animal diseases'. 57 To make this goal concrete, American military, health, and veterinary officials established government institutions to implement programmes to control epizootics. epizootics. For example, the Provost-Marshal-General was authorised to craft policies and health regulations in the form of municipal ordinances for the city of Manila. 58 He also established a veterinary department under the supervision of the Board of Health tasked with ensuring that diseases among domestic animals were properly checked and monitored. In practical terms, the veterinary department inspected all cattle entering Manila and all animals butchered in the slaughterhouse; took care of domestic animals; and checked the sanitary conditions of public and private stables. The veterinary department comprised one veterinarian and three Filipino animal inspectors. 59 This structure changed when the civil government in the Philippines was established on 4 July 1901. As far as animal disease control was concerned, this function was placed under the Insular Board of Health, the Serum Laboratory, and the Bureau of Agriculture. The Insular Board of Health was established to supervise public health and the health of domestic animals in the Philippines, 60 and comprised a Commissioner of Public Health, a Sanitary Engineer, a Chief Health Inspector, a Superintendent of Government Laboratories, and a Secretary. 61 The Americans also recognised laboratory science as being key to the control and eradication of animal diseases. Accordingly, in July 1901 they set up the Serum Laboratory, 62 which was later incorporated into the Vaccine Institute to improve the production of vaccines. An additional agency involved in disease control was the Insular Bureau of Agriculture (established in October 1901). This comprised a bureau chief, an expert in animal industry, a botanist, an assistant agrostologist, a soil expert, a tropical agriculturist, an expert in plant culture and breeding, and an expert in farm machinery and farm management. 66 It was tasked with investigating and disseminating important information about livestock, dairy, and other animal industries. The introduction of new, and the improvement of existing, breeds of domestic animals formed another function of the Bureau. A third was ensuring the safety of imported animals used for serum production, breeding, and food consumption. 67 Further restructuring occurred. In 1905, the Philippine Commission, in accordance with the Reorganization Act (No. 1407), integrated the animal disease control functions of the Board of Health and Bureau of Agriculture into a single agency. 68 Section 5(d) of this Act transferred the supervision of the Veterinary Division, which was previously under the Board of Health, to the Animal Industry Division of the Bureau of Agriculture. 69 In 1919, the Bureau of Agriculture underwent further reorganisation when the Animal Industry Division was abolished and its functions were delegated to the Veterinary Division of the Bureau of Agriculture. During this period, the Veterinary Division directly supervised government veterinary research, animal disease control and quarantine, and meat inspection.
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The Veterinary Research Laboratory was a facility established to study the pathology and causes of animal diseases, together with their prevention and possible cure. It also manufactured vaccines, sera, and other biological products not produced by private companies. 71 The Animal Disease Control Division was responsible for the control and eradication of infectious animal diseases, including preventing their entry into the country. It was also in charge of the operation of 'a system of inspection of meat, dairy farms, ports, railway stations and shipping centers' and the control and regulation of animal movements within towns, provinces, and islands throughout the country.
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The Animal Quarantine Division controlled the strict enforcement of quarantine rules, animal movement regulations, and vaccination policies. The Meat Inspection Section was responsible for the maintenance and establishment of municipal slaughterhouses and the inspection of dairy farms. It was tasked with ensuring that all animals sold and slaughtered were safe to be eaten, and enforced rules for the regulation and maintenance of dairy farms. 73 In the 1930s, the government bureaucracy was further reorganised to maximise the greatest efficiency pursuant to the needs of the time. In 1929, the functions of the Bureau of Agriculture were transferred to the Bureau of Animal Industry and the Bureau of Plant Industry. This completely stripped the Bureau of Agriculture of all duties and functions involving animal disease control. Henceforth, the Bureau of Animal Industry became the sole agency tasked with all matters pertaining to animal disease control. In 1930, the Bureau of Animal Industry was established to investigate, study, and report on the conditions of domestic animals in the Philippines. The practical functions of the Bureau included finding ways to improve methods of animal reproduction, inquiring and reporting on the causes of dangerous communicable animal diseases in the Philippines, and lastly, controlling and eradicating the spread of infectious animal diseases in the country.
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The Bureau of Animal Industry had four divisions: the Administrative Division, the Animal Disease Control Division, the Veterinary Research Division, and the Animal Husbandry Division. 75 The Veterinary Research Division had four sections: Immunology, Bacterial Diseases, Biochemical Diseases, and Parasitic Diseases. 76 The Bacterial Diseases Section studied the epizoology, diagnosis, prevention, and treatment of various bacterial diseases of animals. The Parasitic Diseases Section examined the nature of various parasitic diseases of animals in the Philippines and researched the treatment of different unknown parasites. While these institutions and legislation were impressive on paper, their ability to successfully carry out these tasks was another matter. As the following paragraphs show, quarantine faced resistance from local people, while personnel shortages dogged the veterinary service, which was unable to successfully develop a serum against rinderpest until the 1930s.
Serum inoculation
The Bureau of Agriculture introduced in the latter part of 1902 the immediate inoculation of susceptible animals with the anti-rinderpest serum. The serum was extracted from the blood of an animal that had been infected with the rinderpest virus but had fully recovered. Experiments showed that the serum of an animal that recovered from rinderpest was able to provide immunity to susceptible animals. The potency of the serum depended on the animal's reaction when it was still suffering from the disease. For example, animals that suffered a mild form and suffered only low fever produced a less potent serum. Injection of a highly potent serum in healthy animals gave temporary immunity from rinderpest for one to two months. In some cases, it was an effective curative agent against rinderpest, especially if it was given early. 78 Veterinary surgeons and inoculators used two methods of inoculation. These were the simultaneous inoculation and the serum-alone methods. The simultaneous or mixed method was conducted by injecting under the skin of a healthy animal 30 ml of anti-rinderpest serum and 1 ml of virulent blood or blood from a sick animal. This method gave healthy animals the disease and the remedy at the same time. Experiments showed this method gave a longer period of immunity, resulting in only a very slight attack of the disease. 79 On the other hand, the serum-alone method was conducted by injecting only the anti-rinderpest serum under the skin of a healthy animal. This method was adopted in the country because British veterinarians had used it effectively for several years in India. 80 In 1903, veterinary surgeons and inoculators used both inoculation methods in different provinces in the country. It was during these trials that the Bureau of Agriculture observed the weakness of both inoculation methods. After four years of use, the simultaneous method produced heavy losses. Its failure was undoubtedly due to the lack of adequate field trials. 81 For one thing, the Bureau did not conduct experiments to test the effectiveness of the method. They did find out that virulent blood obtained in a haphazard manner did not ensure uniformity of virulence. Moreover, many bovine animals died because veterinarians and inoculators did not consider the condition of the animals when they were being inoculated. Because of the ineffectiveness of the simultaneous method, veterinary officials stopped its field application in 1907. 82 The failure of the simultaneous method led the Bureau of Agriculture to shift to the serum-alone method. Colonial officials thought that its application was effective. Unfortunately, just like the simultaneous method, the serum-alone method was also a failure. It provided only temporary immunity that lasted from seven to 14 days. The immunity that it provided lasted only so long as it was still circulating in the animal's system. After it had been eliminated from the body, the animal was again susceptible to the disease. So when this method was employed in the field, many native cattle and carabaos died because they again became highly susceptible to the disease. The method was also discontinued because it was very expensive. Results of field trials showed that an animal needed to be injected with 20 to 30 ml of serum for 10 to 15 times but despite this it acquired only temporary immunity. For these reasons, the use of the serum-alone method was discontinued in 1911. 83 Aside from the ineffectiveness of treatment, many Filipino farmers did not cooperate with inoculation. They expected the American veterinarians and inoculators to give medicine to their sick carabaos or cattle, but they were astounded when they saw veterinarians injecting into their beloved carabao blood from a sick animal. Many Filipino farmers became angry with American veterinarians because they thought that the injection of virulent blood did not cure but only aggravated the condition of their animals. Moreover, the inoculation method became very unpopular among farmers because of the high mortality rate. In the official reports of the inoculators, the death rate incurred following the inoculation of bovine animals in some areas was as high as 50 per cent. 84 This high level of mortality made many farmers resent the programme and act violently whenever American inoculators came to vaccinate their work animals. In the memoirs of Dr Victor Buencamino, the first Filipino veterinarian, he mentions 'many cases of violence, of farmers chasing government veterinarians away with bolos' to prevent their animals from being inoculated. Because of the antagonistic response of Filipinos to the inoculation policy of the colonial government, his 'team had to be accompanied by platoons of Philippine Scouts'. 85 Proof of the intense opposition of many Filipino farmers to the veterinary forces of the colonial government was the term 'precursors of evil', which they gave to the American veterinarians. The term was coined because everywhere the American veterinarians went to conduct inoculations, many of the animals died. In some areas, farmers even hid their animals in the mountains to escape the inoculators. 86 
Quarantine programme
American policies to control animal contagions were patterned after British veterinary practices. American veterinary officials subscribed to the contagionist perspective in veterinary science and the importation theory of animal diseases theorised by British scientists. John Gamgee, the English principal of the New Veterinary College in Edinburgh in the late 1850s, developed this perspective on veterinary science. Its proposition was that infectious animal contagions 'could be passed on via an intermediate agency or host as well as by direct contact'. 87 Contagionists believed that animal diseases were caused by 'foreign or external agents that invaded an otherwise healthy system, eventually disrupting or destroying its normal functioning'. 88 This theory was postulated in the nineteenth century when the British Government faced threats of animal contagions. Under this theory, the infective agents of animal disease were diseased cattle; the system infected was the livestock economy; and the infection was introduced through importation. As a result of this theory, the British Government implemented administrative control measures that 'sought to keep out and stamp out any and every animal contagion that threatened the livestock industry'. 89 These policies were implemented through the passage of legislative orders that allowed the exclusion of affected beasts through quarantines and port inspections.
In the Philippines, the Bureau of Agriculture adopted the strict implementation of the animal quarantine policy because it realised that any method aimed at the eradication of animal diseases was ineffective so long as the movement of infected 85 animals between barrios, towns, and provinces was not controlled. With this in mind, the Bureau implemented a more serious and stricter campaign to control the spread of epizootics in the country.
On 10 October 1907, the Philippine Commission passed Act No. 1760, which prohibited 'any person, firm or corporation from shipping or bringing into the country any domestic animal that was suffering from, infected with or [had] died of dangerous communicable diseases'. The Act also prohibited 'the transfer, shipping or transport from one island, province, municipality, township or settlement to another domestic animals infected with any infectious animal disease or to expose such animal, either dead or alive, on any public road, street or highway where it may come in contact with other domestic animals'. The Act appointed the Director of Agriculture head of the animal disease control campaign, empowering him to provide permits, quarantine, cremate, and dispose of all imported and domestic animals from ports or places infected with contagious diseases. The same Director of Agriculture was also authorised to inspect all domestic animals arriving by boat, rail, or otherwise in cities, ports, or other places to prevent the entry and spread of infectious communicable diseases within the Philippines. 90 With the enactment of Act No. 2172 in 1912, the Director of Agriculture was given powers to strictly impose the quarantine policy. He was empowered to place under quarantine any province, island, municipality, barrio, township, settlement, parcel of land, or district of whatever size if the area was determined to have been infected by an infectious animal disease. The Act authorised the Director of Agriculture to isolate infected animals and to place them in quarantine stations. The Act also prohibited all persons, railroad company employees, and owners or masters of any steam or sailing vessel or boat in any place declared under quarantine to receive or to deliver for transport or transportation from and to any quarantined province, island, municipality, barrio, parcel of land, or district any domestic animal without the written permission of the Director of Agriculture. 91 In order to ensure compliance with the quarantine policy, the Bureau of Agriculture established permanent quarantine stations in key areas throughout the country. Quarantine stations were built in Manila, Pandacan, Iloilo, and Cebu to ensure that susceptible imported animals did not spread animal contagions in the country. Like inoculation, animal quarantine was severely opposed by many Filipino farmers and its laws usually violated by Filipino animal owners because it went against their regular routine. Farmers pastured their animals during the day and allowed them to move and mingle freely after work in the river or in muddy swamps. Unfortunately, when the quarantine measures were implemented in 1912, sick carabaos and cattle were isolated and placed in roofless corrals constructed by the government. Many Filipino farmers considered the quarantine measures worse than the disease itself because they separated them from their farming partner, the carabao.
Farmers defied quarantine regulations by removing their animals from quarantine corrals and hiding them in the mountains where the government's search teams would be unable to find them. In other districts, farmers submitted their animals for quarantine but asked for work passes during the night in order to pasture their animals. Others did not even apply for passes. They just took their animals out of the isolation corrals and pastured them. 93 Quarantine detached the farmer from his sick animal and this was seen by farmers as a severe policy that failed to consider the significance of the carabao to the Filipino farmer. The implementation of the quarantine programme did not produce positive results. Data reveal that the number of deaths due to rinderpest increased four years after the policy was implemented. When the programme was implemented in 1912, only 2,847 deaths were recorded. Four years after the policy was implemented, the number of deaths recorded increased to 18,251. In 1917, the number of deaths ballooned to 26,951. Table 1 shows the number of deaths due to rinderpest in 1912-17. Dr Victor Buencamino, the first Filipino veterinarian to serve as an official in the Bureau of Agriculture, sympathised with the Filipino farmer's plight and condition. Buencamino believed that the quarantine policy was contrary to the Filipino's culture. In his memoir, he writes:
government men were taking his carabao away and confining it in a roofless corral with strange animals of other farmers and [giving it] strange medicine that was known to have killed more than cured. And on top of it all, the poor farmer had to lug his carabao feed over his own shoulders all the way to the quarantine site. Naturally the farmer rebelled against this.
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Filipino local officials also did not support the colonial government's quarantine policy. They were supposed to help the Bureau of Agriculture implement the quarantine policies in their respective areas but they did not implement the policy because of fears that they would not win the local elections. Instead of strictly implementing the quarantine regulations, many local officials allowed farmers to evade quarantine policies.
The American colonial government attributed the popular prejudice and 'indifference, amounting at times to active opposition of people and officials to the work' 97 to the 'ignorance or superstition' of the Filipinos. 98 Filipinos simply did not understand the scientifically tested programmes against infectious animal diseases.
The University of the Philippines College of Veterinary Science: America's veterinary college in the tropical island colony
In addition to the ineffectiveness of both inoculation and quarantine, there was a third problem related to the colonial government's inability to hire a sufficient number of American veterinarians to implement the animal disease control campaign in the provinces. Most of the American veterinary experts who were hired to work in the colony immediately returned home after their contracts expired. 99 Many American veterinarians could not be enticed to work in the Philippines because the colonial government could not offer high enough salaries. Well-qualified veterinarians commanded high salaries in the United States that the American colonial government found difficult to match. The continuous recruitment and appointment of veterinarians from the United States drained the country's Insular Treasury.
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The scarcity of American veterinarians made it extremely difficult to respond immediately to the needs of provinces affected by colonial epizootics. Due to the lack of veterinary personnel, the Bureau of Agriculture had no choice but to respond only to calls where serious outbreaks of animal contagions were prevalent or appeared to be widespread. Officials of the Bureau confessed that their pool of veterinary experts and personnel was much too small to handle the gargantuan task of controlling and later eradicating the widespread incidence of infectious animal diseases in the Philippines. 101 In 1908, the Bureau admitted this problem in its annual report:
Due to lack of sufficient veterinarians, it is impossible to respond to the calls of provinces affected by epizootics. The Bureau has necessitated [sic] responding to calls only where the outbreaks of disease appeared to be serious and has resulted in some small outbreaks assuming a serious aspect before attention could be given to them. Owing to [the] widespread prevalence of rinderpest, [and] footand-mouth disease … our veterinary force is still too small to satisfactorily handle the work.
The scarcity of well-trained veterinarians in the Philippines was a lingering problem for many years. 107 The College of Veterinary Science was established to train and develop a body of competent veterinarians 'whom the country will depend on for the control and eradication of animal epidemics that constantly threaten her animal population' On 17 May 1911, the college transferred to San Lazaro district at the corner of Tayuman Street and Rizal Avenue, adjoining the San Lazaro Hospital, because many students complained of the difficulty of attending their classes in two widely separated campuses. 114 The new site was perfect for the college because clinical materials needed by veterinary science students were available at the San Lazaro racetrack. 
Development of a vaccine against rinderpest, 1920s-30s
The Bureau of Agriculture, and its successor, the Bureau of Animal Industry, supported all endeavours to develop a vaccine against animal contagions. Prior to the development of a vaccine against rinderpest, veterinary experts used the anti-rinderpest serum to inoculate susceptible animals. From 1903 to 1911, veterinary surgeons implemented the anti-rinderpest serum inoculation campaign. In this programme, healthy and susceptible carabaos were inoculated with 30 ml of anti-rinderpest serum and 1 ml of virulent blood or blood from a sick animal. This method gave healthy animals the disease and the remedy at the same time. 117 As noted, field trial results showed that an animal needed to be injected with 20 to 30 ml of serum 10 to 15 times for it to receive immunity, but unfortunately trials also proved that the inoculated animal acquired only temporary immunity. For these reasons, the use of the anti-rinderpest serum was discontinued in 1911. 118 Aside from its failure to provide immunity, the programme was also discontinued because, as noted, many Filipino animal owners did not cooperate with the American veterinarians because they expected veterinarians and inoculators to give medicine to their sick carabaos.
In the 1920s, Filipino and American veterinarians made a significant breakthrough in Philippine veterinary science when they finally developed the long-awaited cure for rinderpest. Once considered as the scourge of the livestock population, rinderpest was finally eradicated in the Philippines with the discovery of the anti-rinderpest vaccine. The development of the vaccine against rinderpest took place in two countries. In 1902, Dr C. Kakizaki published in Japan the results of his experimentation on the use of spleen virus in glycerine as an immunising agent. The vaccine was made from glycerinated organ pulp. 119 In the Philippines, Dr William H. Boynton, research pathologist of the Bureau of Agriculture and professor of Veterinary Science at the University of the Philippines College of Veterinary Science, studied different body organs to be used in the development of the rinderpest vaccine. 120 After years of studies and experimentation, Dr Boynton successfully developed a more effective rinderpest vaccine in 1923. The vaccine contained blood and finely ground tissues taken from a highly susceptible animal that had been artificially injected with virulent rinderpestinfected blood. It also contained phenol, glycerin, and salt solution. When the Boynton vaccine was used in the field, deaths due to rinderpest were drastically reduced: in 1927, to 2,123.
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Despite its effective application in the field, the Boynton vaccine was far from perfect. In February 1926, the United States Army Medical Department Research Board, at the request of Governor-General Leonard Wood and the Bureau of Agriculture, conducted a study to improve the vaccine. Major Raymond Kelser led the group that conducted the study. The other members of the group were Dr Stanton Youngberg, Dr Teodulo Topacio, and Dr Ildefonso Patdu from the University of the Philippines College of Veterinary Science. The Rockefeller Foundation funded Kelser's research team. 122 After months of experimentation, the research team concluded that chloroform in proper proportion to a mixture of blood and finely ground tissues from an animal killed in the acute stages of rinderpest was able to kill the rinderpest virus. It led to a rapid decrease in the number of deaths due to rinderpest. The Bureau of Animal Industry used this same vaccine for six years. In that period, there were fewer than 200 deaths due to rinderpest. dried powdered vaccine proved very effective: no case of death due to rinderpest was recorded. While several cases were discovered in the following year, the infection was isolated and easily checked by the Bureau of Animal Industry. In 1939, the Bureau did not receive notice of a single case of rinderpest. For this reason, the Bureau of Animal Industry officially declared the Philippines rinderpest-free.
125 Table 2 shows the number of cases and deaths due to rinderpest and the type of vaccination given to animals in 1923-39. 
Conclusion
The American colonial government's assertion of its role as an 'instigator and active participant in the dissemination of scientific knowledge' 126 in the Philippines was clearly manifested in its attempt to control and eradicate the spread of rinderpest in the Philippines. The application of scientific knowledge through the implementation of modern veterinary policies in the colonial Philippines provided a new way of understanding the Western constructs of the tropics as both physical and conceptual spaces. 127 The necessity to control the spread of animal contagions in the Philippines shows the American colonial government's desire to conquer the Philippines not just in terms of physical space or colonial territory, but also as a conceptual territory. Yet the American colonial government failed to master nature in the tropics by simply implementing policies that many Filipinos considered culturally insensitive.
In this study, the dominance of the American colonial state over its colony was particularised in the study of animal contagions or epizootics and the coloniser's successful application of modern scientific knowledge. As the new colonial elite who actively participated in the study of the health problems of domestic animals in the tropics, they in the process created 'scientific developments' and produced medical specialisation in the diseases of 'warm climates'. 128 In this research, the emphasis given by American colonial officials to the control of the spread of animal contagions in the Philippines led to the advancement of a specialised medical field in the colony-the development of Philippine veterinary science.
In their attempt to control nature and assert their dominion over the Philippines' tropical environment, American colonisers instituted an extensive campaign against rinderpest, the most infectious animal contagion or epizootic recorded in the country. The earliest solution implemented by the Americans to address the rinderpest problem was the establishment of agencies, both government and academic institutions, to lead the campaign against the spread of animal contagions and to produce a new breed of Filipino veterinarian in the colony. They established the Bureau of Agriculture and its successor, the Bureau of Animal Industry, as principal agencies tasked with controlling animal contagions. The colonial government also opened the first veterinary college anywhere in Southeast Asia, the University of the Philippines College of Veterinary Science, to train Filipino veterinarians.
Apart from establishing institutions, American colonial officials also enacted policies to control the extent of infection of the contagions in the Philippines. In 1902, American veterinarians implemented the serum inoculation programme, but it was considered a failure because of the high mortality rate incurred. Five years later, agricultural officials imposed a strict animal quarantine policy to control animal movement and thereby the spread of contagions. The quarantine programme was implemented by American veterinary officials against rinderpest in a similar manner to that by which they addressed the cholera epidemic in the Philippines during the early 1900s. 129 Like the cholera-infected Filipinos, the sick carabaos and cattle were viewed by the colonisers as 'degenerate types' that, according to Anderson, required 'constant surveillance, instruction, and sometimes isolation'. 130 Because of such views, the Americans' policy required the application of isolation or quarantine measures to all sick animals.
Many Filipinos considered the serum inoculation programme and the animal quarantine policy as both evil and heartless because they separated Filipino livestock owners from their animals and failed to consider the economic value of the carabao to the farmer. Detaching the carabao from the farmer was tantamount to paralysing the farmer's only source of income since the carabao was the farmer's life and his main source of livelihood. Without his beast of burden, he could not cultivate his rice fields.
An anti-rinderpest vaccine was developed by Dr William Boynton in 1923 and improved later by Filipino veterinarians to ensure its effectiveness. With the vaccine's application in the field, total eradication of the contagion was achieved in the Philippines by 1939. However, the road travelled towards the long-awaited cure for rinderpest was very difficult. Many farmers had lost their work animals during the campaign because many carabaos and cattle died due to the ineffective serum introduced by the American veterinarians. During the entire campaign of the Americans against rinderpest, the colonisers transformed the Philippines into a tropical laboratory where the farmer and his work animal were made into laboratory subjects. As the American veterinary experts worked on the cure to the disease on a trial-and-error basis, the Filipino's sentimentality, his emotional attachment to his beast of burden, and his culture were ignored. And worse, their negative reactions towards the policies were criticised by American colonial officials who stated that the Filipinos were simply ignorant of Western science. of rinderpest in the Philippines and considered it as an important legacy in Philippine veterinary science, but the programme to combat the disease was a brutal and heartless one to Filipino farmers. Even as the instigator and active participant in the dissemination of scientific knowledge, the American colonial state failed to win the support of the Filipino farmers to help them solve the epizootics problem because they did not consider the cultural dimension of their scientific policies.
